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(54) Title: PYRAZOLOPYRIMIDINES AS CRF RECEPTOR ANTAGONISTS 
(57) Abstract 

This invention concerns compounds of formula (I), including the stereoiso- 
mers and the pharmaceutically acceptable acid addition salt forms thereof, 
wherein R 1 is NR*R 5 or OR 5 ; R 2 is Ci^alkyl, Ci-6alkyloxy or Cj-6alkylthio; R 3 
is hydrogen, Ci^alkyl, Ci^alkylsulfonyl, Ci^alkylsulfoxy or Ci^alkylthio; R 4 
is hydrogen, Cj^alkyl, mono- or di(C3-6cycloalkyl)methyI, C3 6cycloalkyl, C3- 
6alkenyl, hydroxyC|-6alkyI, Ci^alkylcarbonyloxyCj^alkyl or Ci^alkyloxyCi- 
6alkyl; R 5 is Ci-galkyl, mono- or di(C3-6cyc1oalkyI)methyl, Ar'CHz, Ci- 
6alkyloxyCi^alkyl, hydroxyCi^alkyl, C3-6alkenyl, thienylmethyl, furanylmethyl, Ci^alkyIthioCi-6alkyl, morpholinyl, mono- or di(Cj. 
6alkyl)aminoC|^alkyl, di(Ci.6alkyl)amino, Ci^alkylcarbonylCi.6alkyl, Cj^alkyl substituted with imidazolyl; or a radical of the formula 
Alk-O-CO-Ar 1 ; or.R 4 and R 5 taken together with the nitrogen atom to which they are attached may form an optionally substituted 
pyrrolidiny), piperidinyl, homopiperidinyl or morpholinyl group; having CRF receptor antagonistic properties; pharmaceutical compositions 
containing such compounds as active ingredients; methods of treating disorders related to hypersecretion of CRF such as depression, anxiety, 
substance abuse, by administering an effective amount of a compound of formula (I). 
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PYRAZOLOPYRIHIDINES AS CRF RECEPTOR ANTAGONISTS 



Background of the invention 
5 This invention relates to pyrazolopyrimidines which possess CRF receptor antagonistic 
properties, to pharmaceutical compositions containing these compounds as active 
ingredient, and the use thereof in the treatment of endocrine, psychiatric and neurologic 
conditions or illnesses, including stress-related disorders in general. 

10 The first corticotropin-releasing factor (CRF) was isolated from ovine hypothalmi and 
identified as a 41 -amino acid peptide (Vale et al., Science 213: 1394-1397, 1981). 
Subsequently, sequences of human and rat CRF were isolated and determined to be 
identical, but different from ovine CRF in 7 of the 4 1 amino acid residues (Rivier et al., 
Proc. Natl. Acad. Sci. USA 80:4851, 1983; Shibahara et al., EMBOJ. 2:775, 1983). 
1 5 CRF has been found to produce profound alterations in endocrine, nervous and immune 
system functions. CRF is believed to be the major physiological regulator of the basal 
and stress-release of adrenocorticotropic hormone ("ACTH"), P-endorphin, and other 
pro-opiomelanocortin ("POMC")-derived peptides from the anterior pituitary (Vale et 
al., Science 213:1394-1397, 1981). Briefly, CRF is believed to initiate its biological 
20 effects by binding to a plasma membrane receptor which has been found to be 
distributed throughout the brain (DeSouza et al., Science 221:1449-1451-, 1984), 
pituitary (DeSouza et al., Methods Enzymol. 124:560, 1986; Wynn et al., Biochem. 
Biophys. Res. Comm. 110:602-608, 1983), adrenals (Udelsman et al., Nature 
319:147-150, 1986) and spleen (Webster, E.L.. and E.B. DeSouza, Endocrinology 
25 122:609-617, 1988). The CRF receptor is coupled to a GTP-binding protein (Perrin et 
al., Endocrinology 1 18: 1171-1 179, 1986) which mediates CRF-stimulated increase in 
intracellular production of cAMP (Bilezikjian, L.M., and W.W. Vale, Endocrinology 
113:657-662, 1983). 

30 In addition to its role in stimulating the production of ACTH and POMC, CRF is also 
believed to coordinate many of the endocrine autonomic, and behavioral responses to 
stress, and may be involved in the pathophysiology of affective disorders. Moreover, 
CRF is believed to be a key intermediary in communication between the immune, 
central nervous, endocrine and cardiovascular systems (Crofford et al., J. Clin. Invest. 

35 90:2555-2564, 1992; Sapolsky et al., Science 238:522-524, 1987; Tilders et al., Regul. 
Peptides 5:77-84, 1982). Overall, CRF appears to be one of the pivotal central nervous 
system neurotransmitters and plays a crucial role in integrating the body's overall 
response to stress. 
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Admm.strat.on of CRF directJy to the brain elicits behavioral, physiological and 
endocnne responses identical to those observed for an animal exposed to a stressful 
environment. For example, intracerebroventricular injection of CRF results in 
behavioral activation (Sutton et al., Nature 297:33 1 , ,982), pe.istent activation of the 
electroencephalogram (Ehlersetal.,^^, 2/8332, 1 983), stimulation of the 
^^^^ ]9 
mcrease of heart rate and blood pressure (Fisher et al., Endocrinology 110 2222 1 9821 
an increase in oxygen consumption (Brown et al., Life Sciences 30:207 ,982) ' 
alteration of gastrointestinal activity (Williams et al., Am. J. Physiol. 253 G582 , 9871 
suppression of food consumption (Levine et al., Neuropharmacology 22 337 ,9831 
modification of sexual bebavior (Sirinathsinghji et al., Nature 305:232 1983) and 
immune function compromise (Irwin et al., Am. J. Physiol. 255R744 1988) ' 
Furthermore, clinical data suggest that CRF may be hypersecreted in tine brain in 

, 5 Z S rT' a " Xi :r rdated diS ° rderS « and anore * ia nervosa. (DeSouza, Ann. Reports in 
15 Med. Chem. 25:2,5-223, ,990). 

According*, clinical data suggest that CRF receptor antagonists may represent novel 
antidepressant and/or anxiolytic drugs that may be useful in the treatment of the 
neuropsychiatry disorders manifesting hypersecretion of CRF 

CRF receptor antagonists have been reported in for example, U.S. Patent No. 5,063 245 

AU-A-41399/93, disclosing substituted 2-aminothiazole derivatives WO-92/,8504 
and JP-32/04877 disclose pyrazolo[ 1 ,5-a]pyrimidines as antiinflammatory agents Also 
WO-9 ,13676, WO-94/13677 and WO-95/33750 disclose P yrrolo P yrimidine S , 
pyrazolo[3,4-d]pyrimidines and substituted purines as CRF receptor antagonists 
AryIpyrazolo[I,5-aJ Py rimidines have been described as xanthine oxidase inhibitors 
(Robins et al., / Heterocyclic Chem. 22:60,-634, ,985). JP-42/0, 1,753 discloses 
7-methylamino-pyrazolo[l,5-a]pyrimidine derivatives useful as sedative and 
antiphlogistic agents. And JP-6 ,/057,587 discloses pyrazo.o[,,5-a]pyrimidine 
derivatives useful as antiulcer agents. 

Due to the physiological significance of CRF, the development of further biologically 
active small molecules having significant CRF receptor binding activity and which are 
capable of antagonizing the CRF receptor remains a desirable goal. Such CRF receptor 
35 antagorusts would be useful in the treatment of endocrine, psychiatric and neurologic 
conditions or illnesses, including stress-related disorders in general. 



20 
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Description of the invention 

This invention concerns CRF antagonistic compounds of formula (I) 



R 1 




(I), 



At 

5 

including the stereoisomers and the pharmaceutically acceptable acid addition salt 
forms thereof, wherein 
Rl is NR4R5 or OR5; 

R 2 is Chalky], Ci^alkyloxy or Ci. 6 alkylthio; 
10 R3 is hydrogen, Cj. 6 alkyl, C,. 6 a]kylsulfonyl, Cj. 6 alkylsulfoxy or Ci. 6 alkylthio; 
R 4 is hydrogen, C^alkyl, mono- or di(C 3 . 6 cycIoalkyl)methyl, C 3 . 6 cycloalkyl, 
C 3 _ 6 alkenyl, hydroxyC^alkyl, Ci. 6 alkylcarbonyloxyC N6 alkyl or 
Ci, 6 alkyloxyCi_ 6 alkyl; 
R 5 is Ci. 8 alkyl, mono- or di(C 3 . 6 cycloalkyl)methyl, ArlCH 2 , C I . 6 alkyloxyCi. 6 alkyl, 
1 5 hydroxyC}. 6 alkyl, C 3 _ 6 alkenyl, thienylmethyl, furanyl methyl, 

C u6 alkylthioCi.6alkyl, morpholinyl, mono- ordi(Ci_6alkyl)aminoCi_6aIkyl, 
di(Ci_ 6 alkyl)amino, Ci^alkylcarbonylC^alkyl, Cj^alkyl substituted with 
imidazolyl; or a radical of formula -Alk-O-CO-Ar 1 ; 
or R 4 and R 5 taken together with the nitrogen atom to which they are attached may 
20 form a pyrrolidinyl, piperidinyl, homopiperidinyl or morpholinyl group, 

optionally substituted with Ci_ 6 alkyl or C l . 6 alkyloxyC N6 alkyl; and 
Ar is phenyl; phenyl substituted with 1, 2 or 3 substituents independently selected 

from halo, C^alkyl, trifluoromethyl, hydroxy, cyano, Ci. 6 alkyloxy, benzyloxy, 
C^alkylthio, nitro, amino and mono- or di(Cj.6aIkyl)amino; pyridinyl; pyridinyl 
25 substituted with 1, 2 or 3 substituents independently selected from halo, 

C^alkyl, trifluoromethyl, hydroxy, cyano, Ci_ 6 alkyloxy, benzyloxy, 
Cj^alkylthio, nitro, amino, mono- or di(Ci_ 6 alkyl)amino and piperidinyl; and 
wherein said substituted phenyl may optionally be further substituted with one or 
more halogens; 

30 Ar 1 is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently 
selected from halo, Cu 6 alkyl, Ci_ 6 alkyloxy, dKC^alkyOaminoC^alkyl, 
trifluoromethyl and C 1 . 6 alkyl substituted with morpholinyl; or pyridinyl; and 
Alk isCi^alkanediyl. 
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In a further ^ ft e iwnUon roncenis ^ compoiinds ^ 

above, with rhe proviso tm S-m^-P^nvl-^nyta^.", S" ■ 

^™3. inten<ted '° eXC ' Ude C ° mP ° U " dS in '^"057,587 and 

10 As nsed in ,he foiegoing definiuons and here.naf.er, halo is generic ,o fluoro chbro 
bromo an ,odo; C.^kanediy. defines bivalen, siraighl and branched chaiL 
sa.ura«d hydrocarbon radicals having fan, , ,„ 6 cartK>n ^ such 
nrerhyiene, U-eftanediy,, U-propanediy,, ,,4-bn,anediy,, 

.5 '^ ,Ma " Kii5 " " ,d "» ta " ched • *— 5 C,. 2 alky. defines suaigh, 'sauced 
C T^7 akhaVi " 8 ^ ' 102Cart °" - — »■ -dCyr 

2 , a ? S,raigh ' """^ Chi " n SatUraKd "a*"*- ■** having 
from 2 ,o 4 carbon a lom s such as eftyl, propy,. bu,y,, Mneftyfcfty, and ft. lik e; 

f^TT SttaiSl " ""' ^ M,Ura,ed *>*»*■ «** having 

20 !L r "fT a """ S " Pr0Pyl ' '"" ) "' '""^l*** - *• 'ik=; Chalky. 
20 includes C,. 2 aUcyl and Chalky! radicals as defined hereinbefore and .he higher 

fte™ h ^ T arS; inC ' UdeS Md lhe bi ^r homologues 

25 T d m f ^ S,rai *'" bra " Ched Chain hyd "«*°" training 

25 one double bond and having fro™ 3,„ 6 carbon atoms such as, for exampie 2 

propeny, 3-butonyI. 2-pemenyl, 3.pen,e„y,, 3-me.hyl.2-bu.enyl, and fte lik'e; and 

link preferably is sa.ura.ed. C 3 . 6 cycbalky. comprises cyclopropyl, cyclobmyl 
30 hvdmT ^ T" h?Xy '- "^'^ ■*» - CM-W subs.im.ed wift , 

Depending „„ & nanJre of some of ^ substtaKnls ^ ^ ^ ^ 

35 xrzzr**™'^^-^-' 
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The compounds of the present invention contain basic nitrogen atoms and, as such, can 
be present as the free base or in the form of acid addition salts, both being part of this 
invention. Acid addition salts may be prepared by methods well known in the art, and 
may be formed from organic and inorganic acids. Suitable organic acids include maleic, 
5 fumaric, benzoic, ascorbic, succinic, methanesulfonic, acetic, oxalic, propionic, tartaric, 
salicylic, citric, gluconic, lactic, mandelic, cinnamic, aspartic, stearic, palmitic, glycolic, 
glutamic, and benzenesulfonic acids. Suitable inorganic acids include hydrochloric, 
hydrobromic, sulfuric, phosphoric, and nitric acids. 

10 Particular groups of compounds within the invention are those compounds of formula 
(I) wherein one or more of the following restrictions apply : 

a) R 1 is NR 4 R5 wherein R 4 is hydrogen, C|. 6 alkyl, hydroxyC 1 . 6 aiky], 
Ci. 6 alkylcarbonyloxyC|. 6 aIkyl or C 3 -6alkenyl; in particular Chalky], 
hydroxyCi. 2 alkyl, C 3 . 4 alkenyl or Ci^alkylcarbonyloxyC^alkyl; and R5 is 

15 Ci.galkyl, C 3 . 6 alkenyl, hydroxyQ.ealkyI, Ci. 6 alkyloxyC,. 6 alkyl, phenylmethyl or 
C 3 _ 6 cycloalkyImethyl; in particular C 2 _ 4 alkyl, C 3 . 4 alkenyl, hydroxyC 2 . 4 alkyl or 
cyclopropylmethyl; 

b) R 1 is OR 5 wherein R 5 is Cj^alkyl; in particular C^alkyl; 

c) R2 is Chalky!; in particular Ci. 2 alkyl; 

20 d) R3 is hydrogen, Ci^alkyl or C].6alkylthio; in particular hydrogen, Ci. 2 alkyl or 
Ci. 2 alkyIthio; 

e) Ar is a phenyl substituted with 1, 2 or 3 substituents each independently selected 
from Ci_ 6 alkyl, Ci_ 6 alkyloxy or halo; wherein the phenyl moiety is preferably 
substituted in the 3-, 4-, 6-, 2,4- or 2,4,6-positions; or Ar is a pyridinyl substituted 
25 with 1 , 2 or 3 substituents each independently selected from halo, amino, nitro, 

trifluoromethyl, mono- or di(Ci. 6 alkyl)amino, piperidinyl or Chalky!; wherein the 
pyridinyl moiety preferably is connected via the 2- or 3-position to the remainder of 
the molecule. 

30 Another particular group of compounds are those compounds of formula (I) wherein Rl 
is NR 4 R5 and R 4 and R5 are taken together with the nitrogen atom to which they are 
attached to form a pyrrolidinyl, piperidinyl, homopiperidinyl or morpholinyl group, 
optionally substituted with Chalky] or Ci. 6 alkyloxyC,. 6 alkyl. 

35 Preferred compounds are those compounds of formula (I) wherein Rl is NR 4 R5 and R 4 
is C^alkyl or ally], preferably propyl; R* is C 2 . 4 alkyl, allyl or cyclopropylmethyl, 
preferably propyl; R2 is methyl; R3 i s hydrogen, methyl or niethylthio, preferably 
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propyl; and Ar is a phenyl substituted™* I, 2 or 3 substituents each independently 

methyl or methoxy; and Ar in <™ iS » 

dt em ^r t,men,s each independent,y se,ected f ™ * -* « 

5 

Most preferred are those compounds selected from 
10 H2,4^ch^ 

pyrazolo[2 > 3-a]pyrimidine; 1 

pyrazoloI2 ) 3-a]pyrimidine; ' 
2 - me %lthio-3-(2,4-d^ 
15 pyrazoIo[2,3-aJpyrimidine; 

amino)pyrazolo[2,3-a]pyrimidine; 



20 



30 



2-methylmio-3-(2,4-di C hlo^^ 

amino)pyrazplo[2,3-a]pyrimidine; y 

2-methyl-3-(4-chlorophenyl).5-methyl-7-(^Ar-dipropylamino)- 
pyrazolo[2,3-a]pyrimidine; 



3-[6-(dimethylamino)-3-pyridinylJ-2,5-dimethyl-^- 
dipropyl P yrazolo[2,3-a]pyrimidin-7-amine; or 

3 -^ dime *yIamino)^memyl-3- P yridinyl].2 ) 5-dimethyl- W di P ro P yl- 
25 pyrazolo[2,3-a]pyrimidine-7-amine; or 

3-(2,4-dimethoxy P henyl)-2,5-di m ethyl-7-(^ P ro P yl-^methyloxyethylamino)- 
pyrazolo[2,3-a] P yrimidine; 1 

the stereoisomers forms and the pharmaceutically acceptab.e acid addition salts 
thereof. 



35 



The compounds of the present invention can generally be prepared by alkylating a 
P yrazolo P yrinudineofformulaOI)wimanintennediateofform U la(m) In 
intermediate (II), W is an appropriate leaving group such as halo, e.g. chloro, bromo, or 
a sulfonyloxy group, e.g. a mesyloxy or a tosyloxy group. 
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W 





+ R'— H 



R 



Ar 

(H) 



(III) 



Ar 



(0 



10 



- 15 



The above reaction is typically conducted in a suitable solvent, e.g. an aprotic solvent 
such as DMF or acetonitrile, an ether, e.g. tetrahydrofuran, preferably at an elevated 
temperature and, when the intermediates of formula (III) are volatile amines, in a sealed 
reaction vial. 

Also, compounds of formula (I) wherein R' is OR 5 , said compounds being represented 
by formula (I-a), may be prepared by 0-alkylating an intermediate of formula (VI) with 
an intermediate of formula (VII), wherein W is as defined above. 



Said reaction for preparing compounds of formula (I-a) can be performed in a reaction- 
inert solvent such as, for example, A^dimethylformamide, and in the presence of a 
suitable base such as, for example, sodium hydride, preferably at a temperature ranging 
between room temperature and reflux temperature. 

The compounds of formula (I) wherein R' is NR 4 R 5 , represented by formula (I-c), can 
be prepared from either compounds of formula (VIII) or (IX) by suitable W-alkylation 
reactions as depicted herebelow, wherein W is as previously defined. These 
AZ-alkylations are conducted in a reaction-inert solvent such as, for example, an ether 
e.g. tetrahydofuran and preferably in the presence of a strong base, e.g. NaH. 




NH 2 




H N y (R A 0T R 5 ) r< R 5 




N^R 2 (R 4 orR 5 )-W R 3 



Malkylation 



At 

(VIII) 
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10 



15 



30 



ZT^lTZ"' thiS reaCUOn giVC riSC l ° Side Pr ° dUC,S Wherein R2 is alkylated 
by (K or R>)-W, in particular where R2 i s methyl and R* or R5 j s C,. 6 alkyl. 

As outlined below, compounds of formula (I) may be converted into each other 
following art-known transformation procedures. 

The compounds of formula (I) wherein R3 is C,. 6 alkylthio can be converted into 
compounds of formula (I) wherein R3 is Chalky Isulfonyl or C^alkylsulfoxy by an 
oxidauon reaction, e.g. treatment with a peroxide such as 3-chloroperbenzoic acid in a 
reaction-inert solvent, e.g. dichloromethane. By controlling the amount of oxidant and 
other reacuon parameters, either compounds of formula (I) wherein R3 j s 
C 1 . 6 alkylsulfonyl or C^alkylsulfoxy can be obtained, or a mixture of both which 
subsequently can be separated by conventional methods, e.g. column chromatography. 

The compounds of formula (I) may also be converted into each other via art-known 
reactions or functional group transformations. For instance, compounds of formula (I) 
bearing a hydroxyC^alkyl group may be converted into compounds of formula (I) 
bearing a C^alkylcarbonyloxyC^alkyl group, e:g. by treatment with an acid 
anhydride in an reaction-inert solvent such as, e.g. dichloromethane. and optionally in 
20 the presence of a base such as, e.g. pyridine. 

Compounds of formula (I) bearing a nitro group may be converted to compounds of 
formula (I) bearing an amino group and subsequently to compounds of formula (I) 
having a mono- or dKC^alkyOamino group. Also, the amino group may be converted 
^ u smg a diazotization reaction to a halo. 

Further, the Ar group of compounds of formula (1) can be halogenated using a 
halogenatmg agent such as, e.g. chlorine or bromine, in a suitable solvent, e g acetic 
acid, and optionally the reaction may be performed at a temperature ranging between 
room temperature and the reflux temperature of the reaction mixture. 

Intermediates of formula (II) can be prepared according to the procedure as described in 
Robins et al., J. Heterocyclic Chem. 22:601-634, 1985. 
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.H R 2 -CO-CH,-COOEt 




OH W 
N n\ N N ^S 



N— N (V) ^ . ^ .. „ 



Y NH 2 R |^ N R 2 R'-^f^N^R 2 

Ar Ar 

< IV ) (VI) (II) 



Aminopyrazole derivatives (1Y) are reacted with a P-keto ester (V), preferably under 
reflux conditions and in a suitable reaction-inert solvent such as an ether, e.g. THF, 
5 yielding hydroxypyrazolopyrimidines (VI) which are converted into intermediates of 
formula (II) by converting the hydroxy group of intermediate (VI) into leaving group 
W, e.g. by treating (VI) with methanesulfonyloxy chloride or a halogenating reagent 
such as, e.g. POCI3. 

10 Intermediates of formula (VHI) are prepared by treating intermediates of formula (II) 
with ammonia. 

In an embodiment, this invention also provides for intermediates of formula (11'), 
wherein W represents hydroxy, halo, mesyloxy or tosyloxy; with the proviso that Ar is 
15 other than phenyl. 




OH w 
H R"-CO-CH 2 -COOEt J T 

N N N^S 



N N (V) 



R NH, R 3 



Ar Ar 



Ar 



< IV > ai'-a) (H'-b) 

Said intermediates of formula (IT) may be prepared according to procedures used to 
20 prepare intermediates of formula (II), thereby thereby yielding compounds of formula 
(ir-a), defined as compounds of formula (II') wherein W is hydroxy; and optionally 
converting compounds of formula (IT-a) into compounds of formula (H'-b), defined as 
compounds of formula (II') wherein W is other than hydroxy. 

25 Stereoisomers may be prepared by separation of the end products of formula (I) 
following art-known procedures, e.g. by treatment with an optically active acid and 
separating the thus-formed diastereoisomeric salts by selective crystallization or 
column chromatography. Or, stereoisomers may be prepared by using stereoisomeric . 
starting materials in any of the above reaction schemes or in the preparation of 

30 intermediates described hereinafter. 
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The effectiveness of a compound as a CRF receptor antagonist may be determined by 
vanous assay methods. Suitable CRF antagonists of this invention are capable of 
■nhibiung the specific binding of CRF to its receptor and antagonizing activities 
associated with CRF. A compound of structure (I) may be assessed for activity as a 
CRF antagonist by one or more generally accepted assays for this purpose, including 
(but not limited to) the assays disclosed by DeSouza et al. (J. Neuroscience 788 1987) 
and Battaglia et al. (Synapse 1:572, 1987). As mentioned above, suitable CRF ' 
antagonists include compounds which demonstrate CRF receptor affinity. CRF receptor 

i^tn ^ det T ned ^ 5inding StUdi6S ** meaSUrC ^ 3bi,i * ° f a ^ 
mhib.t the binding of a radiolabeled CRF (e.g. [l25 IJtyrosine ^ tQ receptor 

receptors prepared from rat cerebral cortex membranes). The radioligand binding assay 
descnbed by DeSouza et al. (supra, 1987) provides an assay for determining a 
compound's affinity for the CRF receptor. Such activity is typically calculated from the 
IC 50 as the concentration of a compound necessary to displace 50% of the radiolabeled 
bgand from the receptor, and is reported as a <'K >> value calculated by the following 
equation : 6 



IC50 



1 + L/K D 

where L = radioligand and K D = affinity of radioligand for receptor (Cheng and Prusoff, 
Biochem. Pharmacol. 22:3099, 1973). 

In addition to inhibiting CRF receptor binding, a compound's CRF receptor antagonist 
activity may be established by the ability of the compound to antagonize an activity 
associated with CRF. For example, CRF is known to stimulate various biochemical 
processes, mcluding adenylate cyclase activity. Therefore, compounds may be 
evaluated as CRF antagonists by their ability to antagonize CRF-stimulated adenylate 
cyclase activity by, for example, measuring cAMP levels. The CRF-stimulated 
adenylate cyclase activity assay described by Battaglia et al. (supra, 1987) provides an 
assay for determining a compound's ability to antagonize CRF activity. Accordingly 
CRF receptor antagonist activity may be determined by assay techniques which 
generally include an initial binding assay (such as disclosed by DeSouza (supra, 1987)) 
followed by a cAMP screening protocol (such as disclosed by Battaglia (supra, 1987)) 
With reference to CRF receptor binding affinities, CRF receptor antagonists of this 
mvenUonhaveaKi oflessthan 10 uJvI. In a preferred embodiment of this invention a 
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CRF receptor antagonist has a Kj of less than 1 \iM, and more preferably less than 0.25 
U.M (i.e., 250 nM). 

The CRF receptor antagonists of the present invention demonstrate activity at the CRF 
receptor site, and may be used as therapeutic agents for the treatment of a wide range of 
5 disorders or illnesses including endocrine, psychiatric, and neurologic disorders or 
illnesses. More specifically, the CRF receptor antagonists of the present invention may 
be useful in treating physiological conditions or disorders arising from the 
hypersecretion of CRF, Because CRF is believed to be a pivotal neurotransmitter that 
activates and coordinates the endocrine, behavioral and automatic responses to stress, 
1 0 the CRF receptor antagonists of the present invention can be used to treat 

neuropsychiatric disorders. Neuropsychiatric disorders which may be treatable by the 
CRF receptor antagonists of this invention include affective disorders such as 
depression; anxiety-related disorders such as generalized anxiety disorder, panic 
disorder, obsessive-compulsive disorder, abnormal aggression, cardiovascular 
1 5 abnormalities such as unstable angina and reactive hypertension; and feeding disorders 
such as anorexia nervosa, bulimia, and irritable bowel syndrome. CRF antagonists may 
also be useful in treating stress-induced immune suppression associated with various 
diseases states, as well as stroke. Other uses of the CRF antagonists of this invention 
include treatment of inflammatory conditions (such as rheumatoid arthritis, uveitis, 
20 asthma, inflammatory bowel disease and G.I. motility), Cushing's disease, infantile 
spasms, epilepsy and other seizures in both infants and adults, and various substance 
abuse and withdrawal (including alcoholism). 

In another embodiment of the invention, pharmaceutical compositions containing one 
25 or more CRF receptor antagonists are disclosed. For the purposes of administration, the 
compounds of the present invention may be formulated as pharmaceutical 
compositions. Pharmaceutical compositions of the present invention comprise a CRF 
receptor antagonist of the present invention (Le., a compound of structure (I)) and a 
pharmaceutical^ acceptable carrier and/or diluent. The CRF receptor antagonist is 
30 present in the composition in an amount which is effective to treat a particular disorder, 
that is, in an amount sufficient to achieve CRF receptor antagonist activity, and 
preferably with acceptable toxicity to the patient. Preferably, the pharmaceutical 
compositions of the present invention may include a CRF receptor antagonist in an 
amount from 0. 1 rag to 250 mg per dosage depending upon the route of administration, 
35 and more preferably from 1 mg to 60 mg. Appropriate concentrations and dosages can 
be readily determined by one skilled in the art. 
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20 



25 



30 



35 



Pharmaceutical^ acceptable carrier and/or diluents are familiar to those skilled in the 

art. For compositions formulated as liquid solutions, acceptable carriers and/or diluents 

include saline and sterile water, and may optionally include antioxidants, buffers 

bactenostats and other common additives. The compositions can also be formulated as 

pills, capsules, granules, or tablets which contain, in addition to a CRF receptor 

antagonist, diluents, dispersing and surface active agents, binders, and lubricants One 

skilled m this art may further formulate the CRF receptor antagonist in an appropriate 

manner, and in accordance with accepted practices, such as those disclosed in 

Remmgton's Pharmaceutical Sciences, Gennaro, Ed., Mack Publishing Co Easton 
USA, 1990. " ' 

In another embodiment, the present invention provides a method for treating a variety 
of d,sorders or illnesses, including endocrine, psychiatric and neurologic disorders or 
illnesses. Such methods include administering of a compound of the present invention 
to a warm-blooded animal in an amount sufficient to treat the disorder or illness Such 
methods include systemic administration of a CRF receptor antagonist of this invention 
preferably ,n the form of a pharmaceutical composition. As used herein, systemic 
administration includes oral and parenteral methods of administration. For oral 
administration, suitable pharmaceutical compositions of CRF receptor antagonists 
include powders, granules, pills, tablets, and capsules as well as liquids, syrups, 
suspensions, and emulsions. These compositions may also include flavorants 
preservatives, suspending, thickening and emulsifying agents, and other pharma- 
ceutical^ acceptable additives. For parental administration, the compounds of the 
present invention can be prepared in aqueous injection solutions which may contain in 
addition to the CRF receptor antagonist, buffers, antioxidants, bacteriostats, and other 
additives commonly employed in such solutions. 

As mentioned above, administration of a compound of the present invention can be 
used to treat a wide variety of disorders or illnesses. In particular, the compounds of the 
present invention may be administered to a warm-blooded animal for the treatment of 
depression, anxiety disorder, panic disorder, obsessive-compulsive disorder, abnormal 
aggression, unstable angina, reactive hypertension, anorexia nervosa, bulimia, irritable 
bowel syndrome, stress-induced immune suppression, stroke, inflammation, Cushing's 
disease, infantile spasms, epilepsy, and substance abuse or withdrawal. 
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Hence, this invention provides the use of compounds of formula (I) for the manufacture 
of a medicine for treating physiological conditions or disorders arising from the 
hypersecretion of corticotropin-releasing factor (CRF); and in a further embodiment the 
use of novel compounds of formula (I) as a medicine is provided. 

The following examples are provided for purposes of illustration, not limition. 
Experimental part 

Hereinafter "THF" means tetrahydrofuran and "DCM" means dichloromethane. 



A. Preparation of the intermediates. 
Example A. 1 

a) 3-Amiho-4-(2,4-dichlorophenyl)pyrazole and ethyl acetoacetate (2 equivalents) were 
dissolved in dioxane and heated under reflux overnight. The mixture was concentrated 

1 5 in vacuo and diluted with ethyl acetate. An off-white solid formed after 2 days standing 
was collected by vacuum filtration, yielding 3-(2,4-dichlorophenyl)-5-methyl-7- 
hydroxypyrazolo[2,3-a]pyrimidine (intermediate 1). 

b) Intermediate 1 (300 mg) was mixed with POCI 3 (1.5 ml) and heated to reflux for 1 
hour. The resultant purple solution was carefully transferred into ice-water. The 

20 product was extracted with ethyl acetate, washed with saturated sodium bicarbonate 
and brine, dried overMgS0 4 and concentrated in vacuo to give 3-(2,4-dichlorophenyl- 

5- methyl-7-chloropyrazolo[2,3-a]pyrimidine (intermediate 2) as a brown solid (260 mg, 
82%). 

25 Example A.2 

a) To a stirred solution of sodium hydride (60%, 25 mmol) in THF (10 ml) 

6- (dimethylarhino)-3-pyridineacetonitrile was added dropwise (10 mmol) in THF (10 
ml). The solution was allowed to stir for 10 minutes before ethyl acetate (30 mmol) 
was added slowly. The resulting suspension was stirred at room temperature for 

30 another hour. The reaction mixture was concentrated under vacuum and dissolved in 
ethyl acetate/methanol (1:1) and filtered through silica. The filtrate was concentrated, 
yielding (intermediate 7). 

b) A mixture of intermediate 7 and hydrazine hydrobromide (100 mmol) was dissolved 
in ethanol/water (9:1, total 100 ml) and refluxed for 1 hour. The reaction mixture was 

35 concentrated and the residue was partitioned between ethyl acetate and sodium 

bicarbonate solution. The combined extracts were dried over sodium sulfate, filtered 
and concentrated to dryness. The residue was dissolved in 1,4-dioxane (200 ml) and 
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refluxed for 1 6 hours in the presence of ethyl acetoacetate. The reaction mixture was 
cooled and an off-white solid precipitated out. Diethyl ether was added to aid in 
crystallization and the precipitate was filtered off and dried, yielding 3-[2-(dimethyl- 

amjno)-5-pyridinyl]-2 > 5-di m ethyI-7-hydroxypyra2oIo[2,3-a]pyrimidine 
(intermediate8). 

c) Intermediate 8 was dissolved in POCl 3 (2 ml) and refluxed for 2 hours. The reaction 
mixture was cooled and poured onto ice. The solution was made basic (pH = 9) by 
addition of solid sodium carbonate and extracted with diethyl ether. The combined 
organic layers were dried over sodium sulfate, filtered and concentrated, yielding 3-[6- 

(d I methylamino)-3-pyridinyl]-2,5-dimethyl-7-chlorc~ P yrazolo[2,3-aJpyrimidine 
(intermediate 9). 

Table 1 lists the intermediates that were prepared according to one of the above 
Examples. 



Table 1 



N N^S 



Interm. No. 


Ex. No. 


R3 


2 


A.1 


H 


3 


A.1 


CH 3 S 


4 


A.1 


CH 3 


5 


A.l 


H 


6 


A.1 


H 


13 


A.1 


CH 3 


14 


A.l 


CH 3 


15 


A.1 


CH 3 


16 


A.1 


CH 3 


17 


A.l 


CH3CH2 


18 


A.1 


H 


9 


A.2 


CH 3 


10 


A.2 


CH 3 


11 


A.2 


CH 3 


12 


A.2 


CH3 



Ar 



2,4-dichlorophenyl 
2,4-dichlorophenyl 
2,4-dichlorophenyl 

4-chlorophenyl 
2,6-dichloropheny] 
4-chlorophenyl 

3- methoxyphenyl 

4- methoxyphenyl 
2,4-di methoxypheny 1 
3,4-dimethoxyphenyl 

2,4,6-trimethoxypheny] 
6-dimethylamino-3-pyridinyl 

6-dimethylamino-4-methyl-3-pyridinyl 
6-methyl-5-nitro-2-pyridinyl 

m 5-chloro-2-pyridinyl 
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Interm. No. 


Ex. No. 


R3 


Ar 


19 

20 


A.l 
A.1 


CH 3 
CH, 


6-methyl-3.pyridinyl 
3-methyl-5-nitro-2-pyridinyl 



B. Preparation of the final products- 
Example B.l 

A mixture of intermediate 2 (21 mg) and W-propyl-W-cyclopropanemefoylamine 

(75 mg) was heated in a sealed reaction vial at 100°C overnight. Chromatography on a 

preparative TLC plate with 1:5 ethyl acetate-hexanes gave 3-(2,4-dichlorophenyl)-5- 

methyl-7-(A^-propyl-A^-cyclopropanemethylamino)-pyrazolo[2,3-a]pyrimidine 

(compound 17) (17.4 mg) and 3-(2,4-dichlorophenyl)-5-methyl-7-(A'-cyclopropane- 

methylamino)-pyrazolo[2,3-a]pyrimidine (compound 8) ( 1 mg). 

In a similar way, starting from intermediate 2 and (S)-(-)-leucinol respectively (R)-(+)- 

leucinol, (S)-2[[3-(2,4-dichlorophenyl)-5-methyl-7-pyrazolo[2,3-a]pyrimidinyl]amino]- 

4-methyl-l-pentanol (compound 11) and its R-analog (compound 12) were prepared. 

Example B.2 

A solution of intermediate 10 (8 g) and di-n-propylamine (13 g) in acetonitrile (50 ml) 
was heated at reflux for 3 hours. The mixture was filtrated through a short silica gel 
plug with ethyl acetate and the filtrate was concentrated in vacuo to provide a light 
yellow solid which was recrystallized from ether-hexanes, yielding 8.9 g (93%) of 3-[6- 

(dimethylamino)-4-methyl-3-pyridinyl]-2,5-dimethyl-^^-dipropylpyrazolo[2,3-a]- 
pyrimidin-7-amine (compound 53). 

Compound 53 was also converted to its hydrochloric acid addition salt by dissolving 
compound 53 (8.1 g) in a mixture of diethyl ether (150 ml) and DCM (50 ml) and 
treating said mixture with HC1 in diethyl ether (1 M, 21.3 ml) dropwise with stirring. 
The resulting off-white solid was collected by filtration, yielding 8.7 g (98%) of 
3-[6-(dimethylamino)-4-methyl-3-pyridinyl]-2,5-dimethyl-M/V-dipropyl- 
pyrazolo[2,3-a]pyrimidin-7-amine monohydrochloride. 
Example B.3 

Intermediate 3 (15 mg) was dissolved in ethanol (0.5 ml) and stirred in the presence of 
sodium ethoxide (12 mg) for 1 hour. Chromatography on silica gel gave 3-(2,4- 

dichlorophenyI)-7-(ethoxy)-5-methyl-2-methyIthio-pyrazolor2,3-a]pyrimidine 
(compound 50). 
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Example B 4 

A solution of compound 6 (14 mg) in THF (3 ml) was treated with sodium hydride (60 
mg, excess) at room temperature for 5 minutes, followed by iodopropane (0 3 ml) The 
reaction was stirred at room temperature overnight and quenched with methanol (0 5 
ml). The resultant mixture was loaded onto a preparative TLC plate and developed 
with 1 :5 ethyl acetate-hexanes to give 3-(2 > 4-dichlorophenyl)-5-methyl-7-[^-(3 
methoxypropyl)^-p r opylamino]-pyrazolo[2,3-aJpyrimidine (compound 45) (5 7 n») 
as a colorless oil, 3-(2 J 4-dichlorophen y l)-5-butyl-7-[/V-(3-methoxyprop y l)-y V - 
propylaminoj-pyrazolo[2,3-a]pyrimidine (compound 46) (4 mg) and 3-(2 4 

dichlorophenyl)-5-butyI-7-[3-methoxy- P ropylamino]-pyrazolo[2,3-a]pyrimidine 
(compound 47) (3.5 mg). 

Example B.5 

Compound 26 (8 mg) was dissolved in DCM (1 ml) and treated with acetic anhydride 
(0.1 ml) and pyridine (0.1 ml). The mixture was stirred at room temperature overnight 
and concentrated in vacuo. The residue was diluted with ethyl acetate and filtrated 
through a short silica gel column. Concentration of the filtrate gave 3-(2 4-dichloro- 
P hen y»-5-memvl-7-[^^ 
(compound 27) (8.6 mg) as a colorless oil. 



Example R.6 

A solution of compound 40 (20 mg) in DCM (3 ml) was treated with 3-chloroper- 
benzoic acid ( 1 9 mg). The solution was stirred at room temperature for 1 hour. 
Chromatography on a silica gel plate with ethyl acetate-hexanes (1:1) yielded 
25 compound 43 and compound 44. 

Example B.7 

A mixture of compound 55, palladium on activated carbon (100 mg) in dry ethanol 
(100 ml) was put on the hydrogenation unit and hydrogenation was carried out at 
30 2.7 105 p a (40 psi) for 2 hours. The reaction mixture was filtered and concentrated 
The residue was dissolved in diethyl ether and concentrated, yielding 1.49 g of 3-(5- 

arnino-3-methyl-2-pyridinyl)-2,5-dimethyl-MyV-dipropyl-pyrazolo[2,3-a] P yrimidine-7- 
amine (compound 56). 

35 Example B.8 

To a stirring solution of compound 56 (1.39 g) and aqueous formaldehyde (6^4 g) in 
ACN (20 ml) was added sodium cyanoborohydride (743 mg) at 0°C. Glacial acetic 
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acid ( 1 ml) was added and the reaction mixture was stirred at room temperature for 2 
hours. The reaction mixture was partitioned between ethyl acetate and saturated 
aqueous sodium bicarbonate. The organic layer was washed with brine, dried over 
sodium sulfate, filtered, concentrated to dryness and purified by flash column 
5 chromatography on silica gel (CH2CI2/CH3OH/NH4OH 1 50: 1 0: 1 ). The desired 

fraction was isolated, yielding 1 .30 g of 3-[5-(dimethylamino)-3-methyl-2-pyridinyl]- 
2,5-dimethyl-MA^-dipropyl-pyrazolo[2 f 3-a]pyrimidine-7-amine (compound 57). 

Example B.9 

10 To a solution of compound 56 (100 mg) in a mixture of concentrated HC1 (1 ml) and 
water (1 ml), cooled in an ice bath, was added a solution of sodium nitrite (21 mg) in 
water (1 ml). The solution was added to a mixture of copper(I)chloride (281 mg) in 
concentrated HC1 with stirring in an ice bath. A solid separated and the mixture was 
heated to 60°C and a clear solution was obtained. The reaction mixture was basified 

15 with NaOH, extracted with ethyl acetate, washed with brine and concentrated. 
Purification by preparative TLC yielded 1 6 mg of compound 98. 

Example B.10 

Compound 56 (100 mg) was added to a solution of fluoroboric acid (48% wt in water, 2 
20 ml), cooled in an ice bath, followed by addition of a solution of sodium nitrite (20 mg) 
in water (1 ml). The temperature was kept under 10°C The solid was collected by 
filtration, dried and partitioned between an aqueous sodium bicarbonate solution and 
ethyl acetate. The organic layer was washed with brine, concentrated and the residue 
was purified by preparative TLC yielding 20 mg of compound 100. 

Tables 2 to 5 list the compounds that were prepared according to one of the above 
Examples and tables 6 and 7 list the analytical data for these compounds. 

Table 2 : 



NR 4 R 5 
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Co. Ex. 
No. No. 



R4 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 



12 



13 



14 
15 
16 
17 
18 
19 

20 

21 

22 

23 

24 

25 



B.l 
B.l 
B.l 
B.l 

B.l 
B.l 
B.l 
B.l 
B.l 
B.l 

B.l 



B.l 



B.l 



B.3 

B.l 

B.2 

B.l 

B.l 

B.l 

B.2 

B.l 

B.l 

B.4 

B.l 

B.l 



hydrogen 

hydrogen 

hydrogen 

hydrogen 

hydrogen 

hydrogen 

hydrogen 

hydrogen 

hydrogen 

hydrogen 

hydrogen 



hydrogen 



hydrogen 



methyl 
ethyl 
n-propyl 
n-propy] 
n-propyl 
n-propyl 
n-propyl 
n-propyl 
n-propyl 
n-butyl 

2- methylpropyl 

3- methyl-2-butvl 



R5 



n-propyl 
2-methylpropyl 
1,1-diraethylethyl 
3-hydroxypropyl 
3-pentyl 
CH 3 0(CH 2 ) 3 - 
(CH 3 ) 2 CHO(CH2)3- 
cyclopropylmethyl 

3- methyl-2-butyl 

4- methyI-2-pentyl 
CH 3 

-CH 3 



At 




CH, H 
OH (S) 
CH 3 

CH, H 

oh" (R) 

CU 2 H CH 3 
OH (S) 

cyclopropylmethyl 
n-butyl 
n-propyl 
cyclopropylmethyl 
HOCH 2 CH 2 - 
CH 3 0(CH 2 ) 2 - 

n-propyl 
cyclopropyl 
CH 3 0(CH 2 ) 2 
cyclopropylmethyl 
cyclopropylmethyl 
cyclopropylmethyl 



2,4-dichlorophenyl 

2,4-dichIorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2 ,4-dichloropheny 1 

2,4-dichlorophenyl 

2,4-dichlorophenyl 



2,4-dichlorophenyl 
2,4-dichlorophenyl 



2,4-dichlorophenyl 
2,4-dichlorophenyl 
2,4-dichlorophenyl 
2,4-dichlorophenyl 
2,4-dichlorophenyl 
2,4-dichlorophenyl 

4-chlorophenyl 
2,6-dichlorophenyl 
2,6-dichlorophenyl 
2,4-dichlorophenyl 
2,4-dichlorophenyl 
2,4-dichlorophenyl 
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Co 


. Ex. 


R 4 


R5 




No 


. No. 


Ar 


26 


B.l 


HOCH 2 CH 2 - 


phenyimethyl 


2,4-dichIorophenyl 


27 


B.5 


CH 3 COO(CH 2 )2- 


phenylmethyl 


2,4-dichlorophenyl 


28 


B.5 


CH 3 COO(CH 2 )2- 


n-propyl 


2,4-dichlorophenyl 


29 


B.4 


allyl 


cyclopropylmethyl 


2 4-Hir , hlnmnh*»n\/ 1 
*»,-t uiuiiiui upiieny 1 


H J 




n-propyl 


CH 3 0(CH 2 )3 


2,4-dichlorophenyi 


58 


B.l 


CH 3 0(CH 2 ) 2 - 


CH 3 0(CH 2 )2- . 


2,4-dichlorophenyl 


59 


B.l 


hydrogen 


CH 3 OCH 2 CH(CH 3 )- 


2,4-dichlorophenyl 


60 


B 1 


n m cr/> ti 

iiyarogen 


1 -hydroxy-2-hexy 1 


2,4-dichlorophenyl 


0 1 




hydrogen 


l-hydroxy-2-pentyl 


2,4-dichlorophenyl 


62 


B.2 


n-propyl 


n-propyl 


6-dimethylamino- 






2.4-dimethv1-3-nvrtriinv1 


63 


B.l 


cinyi 


n-butyl 


6-dimethylamino- 






2,4-dimethyl-3-pyridinyl 


64 


B.l 


n-propyl 


cyclopropylmethyl 


6-dimethylamino- 
2,4-dimethyl-3-pyridinyl 


65 


B.l 


11-prupyj 


cyclopropy 1 methy 1 


6-methyl-3-pyridinyl 


66 


B.l 


n-butyl 


n-Duiyi 


o-metnyl-3-pyridinyl 


67 


B.l 


n-propyl 


cyclopropylmethyl 


2,4-dimethoxyphenyl 


68 


B.2 


n-propyl 


n-propyl 


2,4,6-trimethoxyphenyl 


69 


B.l 


n-propyl 


CH 3 0(CH 2 ) 2 - 


2,4,6-trimethoxyphenyl 


70 


B.l 


n-propyl 


cyclopropylmethyl 


2,4,6- trimethoxyphenyl 


71 


B.l 


ethyl 


n-butyl 


2,4,6-trimethoxyphenyl 


72 


B.l 


ethyl 


ethyl 


2,4,6-trimethoxyphenyl 



Table .3 



NR 4 R 5 




N "CH, 



Co. 
No. 


Ex. 
No. 


R 3 


R4 


R5 


Ar 


30 
31 


B.l 
B.l 


CH 3 S 
CH 3 S 


hydrogen 
hydrogen 


n-propyl 
2-propyl 


2,4-dichlorophenyl 
2,4-dichlorophenyl 
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Co. 
No. 


Ex. 
No. 


R3 


32 


B.l 


CH 3 S 


34 


B.l 


CH 3 S 


35 


B.l 


CH 3 S 


36 


B.l 


CH 3 S 


37 


B.2 


CH 3 S 


JO 


Jo. J 


CH 3 S 


39 


B.I 


CH 3 S 


40 


B.l 


CH 3 S 


41 


B.l 


CH 3 S 


42 


B.l 


CH 3 S 


43 


B.6 


CH 3 SO 


44 


B.6 


CH 3 S0 2 


73 


B.2 


CH 3 CH 2 



hydrogen 
hydrogen 
methyl 
ethyl 
n-propyl 
n-propyl 
2-propyl 
n-butyl 
n-butyl 

ally] 
n-propyl 
n-propyl 

n-propyl 



R5 



Ar 



Table 4j 



3-heptyl 
2-methoxypheny 1 methyl 
methyl 
ethyl 
n-propyl 
cyclopropylmethyl 
2-propyl 
n-butyl 
cyclopropylmethyl 
allyl 

cyclopropylmethyl 
cyclopropylmethyl 
n-propy] 



2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichJorophenyl 

2,4-dichlorophenyl 

2,4-dichjoropheny] 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 

2,4-dichlorophenyl 
3,4-dimethoxy- 
ihenyl 




Co. 
No. 


Ex. 
No. 


R4 


R5 


48 


B.2 


! n-propy I 


n-propyl 


49 


B.l 


n-propy] 


cyclopropylmethyl 


51 


B.l 


n-propyl 


CH 3 0(CH 2 ) 2 - 


52 


B.2 


n-propyl 


n-propyl 


53 


B.2 


n-propyl 


n-propyl 


54 


B.2 


n-propyl 


n-propyl 


55 


B.2 


n-propyl 


n-propyl 


56 


B.7 


n-propyl 


n-propyl 


57 


B.8 


n-propyl 


n-propyl 


74 


B.l 


CH 3 0(CH 2 ) 2 - 


CH 3 0(CH 2 ) 2 - 


75 


B.l 


HOCH 2 CH 2 - 


phenylmethyl 



Ar 



4-chlorophenyl 

2,4-dichlorophenyl 

2,4-dimethoxyphenyl 

6-dimethylamino-3-pyridinyl 
6-dimethylamino-4-metbyl- 
3-pyridinyl 

5-chloro-2-pyridinyl 

3-methyl-5-nitro-2-pyridinyl 

5-amino-3-methyl-2-pyridinyl 
5~di methylamino-3-methy 1- 
2-pyridinyl 

4-chlorophenyl 

4-chlorophenyl 
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Co 
No 


Ex. 
No. 


R4 


R5 


Ar 


76 
77 
78 


B.l 
B.l 
B.l 


hydrogen 
hydrogen 
hydrogen 


l-hydroxy-2-hexyl 
1 -hydroxy-2-pentyl 
CH 3 S(CH 2 ) 2 - 

CH 3 

V> CH > 
of" 

OH (S) 

l-hydroxy-2-hexyl 

n-butyl 
cyclopropylmethyl 
phenylmethyl 
ally! 
n-butyl 
3-pentyI 
2-propyl 
4-methyl-2-pentyl 
n-butyl 
n-propyl 
cyclopropylmethyl 
n-butyl 
n-butyl 

n-propyl 
cyclopropylmethyl 
n-propyl 

cyclopropylmethyl 


4-chlorophenyl 
4-chlorophenyl 
4-chlorophenyl 


79 


B.l 


hydrogen 


4-chlorophenyl 


80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 
95 
96 

97 


B.l 

B.l 

B.l 

B.l 

B.l 

B.l 

B.l 

B.l 

B.l 

B.l 

B.2 

B.l 

B.l 

B.l 

B.l 
B.l 

B.2 
B.l 


hydrogen 
ethyl 

n -propyl 

n-propyl 
allyl 

n-butyl 
hydrogen 
hydrogen 
hydrogen 

methyl 
n-propyl 
n-propyl 

ethyl 

n-butyl 

n-propyl 
n-propyl 
n-propyl 

n-propyl 


6-dimethylamino-4-methyl- 

3-pyridinyl 
6-dimethylamino-4-methyl- 

3-pyridinyl 
6-dimethylamino-4-methyl- 

3-pyridinyl 
6-dimethylamino-4-methyl- 

3-pyridinyI 
6-dimethylamino-4-methyl- 

3-pyridinyl 
6-dime thy lamino-4-methy 1 - 

3-pyridinyl 
6-dimethylamino-4-methyl- 

3-pyridinyl 
6-dimethyIamino-4-methyI- 

3-pyridinyl 
6-dimethylamino-4-methyl- 

3-pyridinyI 
6-dimethylamino-4-methyI- 

3-pyridinyl 
6-dimethyIamino-2-methyI- 

3-pyridinyl 
6-dimethylamino-2-methyl- 

3-pyridinyl 
6-dimethylamino-2-methyl- 

3-pyridinyl 
6-dimethylamino-2-methyl- 
3-Dvridinvl 

4,6-dimethyl-3-pyridinyl 
4,6-dimethyl-3-pyridinyl 
6-dimethylamino-2,4-dimethyl- 

3-pyridinyl 
6-dimethylamino-2,4-dimethyl- 
3-pyridinyl 
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Co. 
No. 

98 

99 

100 

101 

102 

103 
104 
105 
106 

107 
33 

108 

109 
110 
111 

112 



Ex. 
No. 

B.9 

B.9 

B.10 

B.2 



R4 



B.l CH 3 0(CH 2 )2- 



B.2 
B. 
B.l 
B.2 

B.8 
B.8 

B.8 

B.2 
B.2 
B.9 

B.2 



113 


B.2 


114 


B.2 


115 


B.l 


116 


B.2 


117 


B.l 


118 


B.l 


119 


B.l 


120 


B.l 


121 


B.8 


122 


B.2 


123 


B.l 


124 


B.l 


125 


B.2 


126 


B.2 


127 


B.l 



R5 



n-propy] n-propyl 

n-propyl n-propyl 

n-propy! n-propyl 

n-propyl n-propy] 

CH 3 0(CH 2 ) 2 - 

n-propyl 
CH 3 0(CH 2 )2- 
cyclopropylmethyl 
n-propy] 

n-propyl 
n-propyl 

n-propyl 

n-propy] 
n-propyl 
n-propyl 

n-propy] 

n-propyl 

n-propyl 
cyclopropy I methyl 
n-propyl 

CH 3 0(CH 2 ) 2 - 
cyclopropy] 

CH 3 0(CH 2 ) 2 - 
HO(CH 2 ) 2 - 
n-propyl 

n-propyl 
n-butyl 
2-hydroxypropyl 
n-propy] 
n-propyl 
cyclopropylmethyl 



n-propyl 
n-propyl 
n-propy] 
n-propy] 

n-propy] 
n-propyl 

n-propyl 

n-propy] 
n-propyl 
n-propy] 

n-propyl 

n-propyl 

n-propy] 
n-propyl 
n-propyl 
n-propyl 
n-propyl 
hydrogen 
n-propy] 

n-propyl 

n-propyl 

ethyl 
n-propyl 
n-propyl 
n-propyl 
n-propyl 



Ar 



5-chloro-3-methy]-2-pyridinyl 

5-iodo-3-methyI-2-pyridinyl 

5-fluoro-3-methy]-2-pyridinyI 
3-chloro-5-trifluoromethy]- 
2-pyridinyI 

3-ch]oro-5-trifluoromethyl- 
2-pyridinyl 

3,5-dichloro-2-pyridiny] 

3,5-dichloro-2-pyridinyl 

3,5-dichloro-2-pyridiny] 

3-methyl-5-methoxy-2-pyridinyl 

5- diethy]amino-3-riiethyl- 

2- pyridinyI 

6- diethylamino-4-methy]- 

3- pyridinyl 
5-//-piperidinyl-3-methyl- 

2-pyridiny] 

5-methyl-3-nitro-2-pyridinyl 
3-amino-5-methyl-2-pyridinyl 
3-chloro-5-methyl-2-pyridiny] 
3-methylamino-5-methyl- 

2-pyridinyl 
3-dimethylamino-5-methyl- 
2-pyridinyI 

2- methy]-5-pyridinyl 
4-isopropylphenyl 

3,4-dimethoxypheny] 
3,4-dimethoxyphenyI 
2,4-dimethoxyphenyl I 
2,4-dimethoxyphenyl 
2,4-dimethoxyphenyl 
5-methylamino-3-methyI- 
2-pyridinyl 

2,4-dimethoxyphenyl 
2,4-dimethoxyphenyl 
2,4-dimethoxyphenyl 
4-methoxyphenyI 

3- methoxyphenyl 
,3-methoxyp_henyl 
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Co. 
No. 


Ex. 
No. 


and R 5 taken together 


Ar 


128 


B.l 


o 


4-chlorophenyI 






rH r OCH 3 




129 


B.l 


O- 

M. 


4-chlorophenyl 










130 


B.l 




6-dimethylamino-4-methyl- 






CH 2 CH 3 


3-pyridinyl 


131 


B.l 


o- 


6-diinethylamino-4-methyl- 




3-pyridinyl j 



Table 5 ; 

R 1 



R 3A^A n A r2 

Ar 



Co. 
No. 


Ex. 
No. 


Rl 


R2 


R3 


Ar 


46 


B.4 


H 

Si / % CH 3 


n-C4H 9 


H 


2,4-dichlorophenyl 


47 


B.4 


— N /— 0. 
> f CH 3 


n-C4H 9 


H 


2,4-dichlorophenyl 


50 


B.3 


CH 3 CH 2 0- 


CH 3 


CH3-S- 


2,4-dichlorophenyl 



Table 6 : Analytical data 



Co. 
No. 


'H NMR data (CDCI3) 


MS 
M+ 1 


1 


80.45 (m,2H), 0.78 (m,2H), 1.20 (m.lH), 2.84 (s,3H), 3.40 (d,2H), 
5.98 (s,lH). 7.41 (dd.lH), 7.52 fd,lH), 7.76 (d.lH), 8.32 (s.\U) 


335 


2 


50.88 (d,3H), 1.05 (d,3H), 1.74 (m.lH), 2.52 (s,3H), 3.20 (t,2H), 5.87 
(s,lH), 6.40 (UH), 7.30 (dd.lH), 7.47 (d,lH), 7.99 (d,lH), 8.42 cs.lPn 


349 
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Co. 
No. 


*H NMR Hafa fCT\m~\ 


MS 


3 


5 1.57 (s,9H), 2.54 (s.3H), 6.05 (s.lH), 6.48 (s.lH), 7.31 (d 1H) 7 47 
(s.IH), 7.99 (d.lH). 8.39 ( S ,1H) 


M+ 1 
349 


4 


6 1.97 (m,2H), 2.43 (s,3H), 3.62 ( m ,2H), 3.75 (t,3H), 4,00 (brs, 1H) 
- 618 ^1H), 7.39 (dd,lH), 7.52 fd.im K io,„ ,m 8>43 ffJIn 


351 




6 103 (t,6H), 1.60-1.85 ( m ,4H), 2.56 (s,3H), 3.49 ( m ,lH), 5.92 (s i H V 
. 6-19 ( d ,lH). 7.35 (dd.lH). 7.50 fdd.lHV 8.01 fd.lHV 8 44 ^ .m 


363 


6 


5 2.02 (m,2H), 2.51 (s,3H), 3.40 (s,3H), 3.51 (m,4H), 5.91 (s.lH), 6 71 
- (UH) - 7 31 ^ dd ' 1H >- 7-47 fd.im, 7.99 (d.lffi. 8.42 ( s 1H) 


365 


7 


5 1.23 (d,6H), 2.00 ( m ,2H), 2.52 (s.lH), 3.51 (dd,2H), 3.59 (m 2H) 
5.90 (s,lH), 6.92 (tjH), 7.31 (dd, IH), 7.46 (d.lH), 8.00 (dJH), 8.41 
(s,lH) 


393 


8 


8 0.35 (m,2H), 0.68 (m,2H), 1.25 (m.lH), 2.52 (s,3H), 3.23 (dd 2H) 
5.88 (s,lH), 6.40 (tJH), 7.32 (d.lH), 7.48 (s.lH), 7.99 (s.lH) 8 43 ' 
(s,lH) 


347 


9 

10 


1* 103 (d,3H), 1.06 (d,3H), 1.31 (d,3H), 1.95 (m.lH), 2.52 (s,3H) 3 54 
(m,lH), 5.88 (s,lH), 6.23 (d.lH), 7.32 (d.lH), 7.47 (s.lH), 7 98 
(d.lH). 8.41 fs,!H) 


363 


8 0.95 (d,3H), 0.97 (d,3H), 1.40-1.80 (m,3H), 2.53 (s,3H), 3.76 
(m,lH), 5.89 (s,lH), 6.12 (d.lH), 7.32 (d.lH), 7.47 (s.lH), 7.97 
(d,lH), 8.40 fs,lH) 


377 


11 


S 0.94 (d,3H), 0.99 (d,3H), 1.53(m,lH), 1 .76 (m, 1 H), 2.50 (s 3H) 
2.93 (brs.lH), 3.48 (m.lH), 3.76 (m.lH), 5.97 (s,lH), 6.22 (d.lH) 7 35 
:dd, 1H), 7.51 fd,lH), 7.95 fd.lHY 8 36 (s 


393 


12 , 
( 


b 0.92 (d.3H), 0.97 (d,3H), 1.52( m ,2H), 1.72 (m,lH), 2.47 (s,3H) 
J-02 (brs.lH), 3.42 (m,lH), 3.72 (m,2H), 5.94 (s.lH), 6.20(d,lH), 7.33 
d,!H), 7.49 fsJH) 7 9? /dim 


393 


13 I 

3 
< 


>0.99(d.6H), 1.98 (m,lH), 2.44 (s,3H), 3.22 (brs, IH), 3.46 (m 2H) 
'•73 (m,lH), 5.88 (s,lH), 6.31 (d.lH), 7.32 (d,lH), 7.48 (s.lH) 7 92 
d,lH),8.32fs.im 


379 


14 S 

3 


0.21 (m,2H), 0.54 (m,2H), 1.10 (m.lH), 2.53 (s,3H), 3.28 (s,3H) 
-91 (d,2H), 5.99 (s,lH), 7.32 (d,lH), 7.48 (s,lH), 7.97 (d,!H), 8.43 
>,1H} 


379 
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Co. 
No. 


'HNMR data (CDC1 3 ) 


MS 
M + 1 


15 


50.96(t,3H), 1.31 (t,3H), 1.38 (m,2H), 1.71 (m,2H), 2.49 (s,3H). 3.74 
(t,2H), 3.65 (q,2H), 5.90 (s.lH), 7.30 (dd.lH), 7.46 (d.lH), 7.97 
(d.lH), 8.40 (s.lH) 


377 


16 


6 0.96 (t,6H), 1.73 (m,4H), 2.49 (s,3H), 3.73 (t ( 4H), 5.88 (s.lH), 7.33 
(dd,lH), 7.46 (d,lH), 7.98 (d.lH), 8.40 (s,lH) 


377 


17 


2.53 (s,3H), 3.76 (d,2H), 3.81 (t,2H), 6.02 (s.lH), 7.34 (dd.lH), 7.49 
(dd,lH),8.44(s,lH) 


389 


18 


u i.w l.// tm,zttj, z.OJ (S,3H;, J .4/ (t,2H), 3.98 (m,2H), 4.06 
(m,2H), 5.52 (brs, 1H), 6.03 (s,lH), 7.33 (d,lH), 7.48 (s,IH), 7.93 (d, 
1H) 8 39 fs lffi 


379 


19 


8 0.98 (t,3H), 1 .76 (m,2H), 2.50 (s,3H), 3.35 (s,3H), 3.67 (t.2H), 3.72 
(m,2H), 4.14 (m,2H), 5.95 (s,3H), 7.29 (d.lH), 7.47 (s.lH), 7.97 
Cd.lH) 8 39 lFn 


393 


20 


5 0.96 (t,6H), 1.73 (m,4H), 2.55 (s,3H), 3.74 (t,4H), 5.90 (s,lH), 7.40 
fd,2H> 8 04 (d 2FH 8 25 r q 1 m 


343 


21 


80.26 (m,2H), 0.51 (m,2H),0.92 (t,3H), 1.10(m,lH), 1.69 (m,2H), 
2.72 (s,3H), 3.41 (d,2H), 3.47 (t,2H), 6.17 (s.lH), 7.18 (t,lH), 7.43 
(d 2H1 7 99 (s 1 HI 


389 


22 


50.93 (t,3H), 1.67 (m,2H), 2.71 (s,3H), 3.32 (s,3H), 3.44 (t,2H), 3.61 
(m,2H), 3.68 (m,2H), 6.16 fs.lH), 7.17 (t.lH). 7.41 (d,2H), 7.99 (s.im 


393 


23 


ou.zf »,m,zfi;, u.dd (iruHj, 0.95 (t,3H), 1.38 (m,2H), 1.69 (m,2H), 
2.51 (s,3H), 3.74 (d,2H), 3.82 (t,2H), 6.00 (s.lH), 7.31 (dd.lH), 7.48 
(dd,lH),7.98(d,lH),8.42fs.lH) 


403 


24 


ou.ze (.m.zti;, u.3U (m,2H), 0.94 (d,6H), 1 .10 (m,lH), 2.05 (m.lH), 
2.52 (s,3H), 3.62 (d,2H), 3.82 (d,2H), 6.03 (s.lH), 7.32 (d,lH), 7.47 \ 

(s 1FH 7 QQ (r\ \U\ 8 At fc 1VH 
\z>yir\) y t .yy ^a, irij, o.hd {S, Iri) 


403 


25 


80.17 (m,2H), 0.47 (m,2H), 0.97 (t,6H), 1.05 (m.lH), 1.67 (m,4H), 
2.52 (s,3H), 2.43 (d,2H), 4.71 (m.lH), 6.13 (s,lH) 7 32 fdd lift 7 47 
(d,lH), 8.02 fd.lH), 8.43 (s,lH) 


417 


26 

( 


5 2.41 (s,3H), 4.01 (m,2H), 4.15 (m,2H), 4.79 (s,2H), 5.62 (brs, 1H), 
5.02 (s,lH). 7.35 (m,6H). 7.48 (s.lH), 7.91 fd.im. 8.41 fs.lH) 


427 


27 < 
< 


5 1.91 (s,3H), 2.47 (s,3H), 4.20 (t,2H), 4.43 (t,2H), 4.96 (s,2H), 6.03 
s,lH), 7.34 fm.6H), 7.49 (s.lH), 7.94 (d.lH), 8.44 (s.lH) 


469 
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28 


5 0.98 (t,3H). 1.74 (m.2H). 1 .93 (s,3H), 2.49 (s,3H), 3.59 ( m ,2H), 4.8 
(m.2H), 4.39 ( m ,2H), 5.95 (s.lH), 7.30 (dd.lH), 7.46 (d.lH) 7 92 
(d,lH),8.38fs.im 


4 I 421 


29 


] 0 28 (m ' 2H) > 0 60 < m ' 2H >- 1-20 (m,lH), 2.51 ( S ,3H), 3.70 (d,2H) 
«D (d 2H), 5.29 (d,lH), 5.30 (d,,H), 5.96 (nUH), 6.05 (s.lH), 7.32 
(dd,lH).7.48(d,lH),7.96fd im K^r, ,m 


J Jo7 


30 


5 107 (UH) ' 180 (m - 2H )' 2 -46 (s,3H), 2.55 (s,3H), 3.36 (dt 2H) Tsl 
(s.lH),629fUH),7.29rd.lHV7^^ i H ), 7 .51 (s iffl 


• I 381 


31 


5 1 .41 (d,6H), 2.46 (s,3H), 2.55 (s,3H). 3.85 (m.lH), 5.82 (s 1H) 6 08~ 
(d.lH), 7.29(d,lH), 7.39 fd.lHV 7 s, r< , m ( 6 08 


38] 


32 


o 0.92 (t,3H), 1.01 (t,3H), 1.25-1.80 (m,8H), 2.45 (s,3H), 2.54 (^JT 
3.48 ( m ,l H ), 5.79 (s.lH), 6.02 (d,lH), 7.27 (d.lH), 7.39 (d,lH), 7.50 
(s,lH) 


437 

J 


33 


pO.96d.3H), 1.20(t,6H). 1.74 (m, 4H), 2.15 (s,3H), 2.34 (s,3H) 241 
(s.3H),3.56(t,4H), 3.79 (tAUY 5.77 U im, 6 . 4 , fs . im 7 54 fe ' |m 


- 


34 
35 


5 2.45 (s,3H), 2.56 (s,3H), 3.93 (s,3H). 4.60 (d,2H), 5.90 (s.lH), 6 70 " 
(UH), 6.99 (t.2m, 7.27-7.41 (mAm i 52 /. »») - 


I 459 ] 


5 2 44 (S ,3H), 2.60 (s,3H), 3.35 C s,6H), 5.00 (brs.lH). 5.84 (s.lH), 7.29 
(d,lH), 7.38 fd.lH), 7.51 fs.lH) 


367 


36 


5l.36(s,6H),2.42( S ,3H),2.59(s,3H),3.80(m,4H),5.80(slH) 7 29 1 
(d,lH),7.38rd.im.7.SW«, H ) (MH),7.29 


one 1 

395 


37 

38 L 


5 0.98 (t,6H), 1.78 (m,4H), 2.40 (s,3H), 2.59 (s,3H), 3.69 (m 4H) 5 74 
:s,lH), 7.28 fd.lH), 7.48 (d.lH) 


423 


~39~b 


5 0.30 (m,2H), 0.62 (m,2H), 0.99 (t,3H). 1.20( m ,lH), 1 81 (m 2H) 1 
U9 ( Sl 3H), 2.59 (s,3H), 3.65-3.90 (m,4H), 5.87 (s,lH), 7.29 (d 1H) 
'•39 (d,lH), 7.51 (s.im 1 


435 


f 


> 1-05 (d,3H), 1.38 (d,3H), 2.45 (s,3H), 2.56 (s,3H), 3.40 (rn,l H ) 5 80 ' 
s.lH), 7.30 fd.lH\ 7.37 fd.im. 7 51 ^ m> 




40 g 

ft 


U.98 (t,6H), 1.40 (m ,4H), 1.75 (m,4H), 2.42 (s,3H), 2.59 (s,3H), 3.71 
m,4H),5.76(s,lH), 7.29 (d.lH). 7.39 (d.lH). 7.51 ( s 1H) 


451 1 


41 8 

0 

~42~8 


0.29 (m ,2H), 0.61 (m,2H), 0.93 (t,3H), 1.20-1.56 (m,3H), I 75 
n,2H), 2.43 ( S .3H), 2.59 (s,3H), 3.65-3.90 (m,4H), 5.88 (s'lH) 7 30 
UH), 7.39 Td.1H), 7.5 1 (s.lHl 


449 1 


(r 


2-42 (s,3H), 2.59 (s,3H), 4.34 (d,4H), 5.30 ( m ,4H), 5.87 (s.lH), 6 05 ~ 
n,2H), 7.29 (d.lH), 7.39(d.lHY 7 Si u m> 


419 
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Co. 
No. 


•H NMR data (CDC1 3 ) 


MS 
M+ 1 


43 


8 0.3 1 (m,2H). 0.62 Cm 2H) 100(t3H1 1 21 (m im 1 si f ra im 

2.49 (s,3H), 3.05 (brs.3H), 3.42-3.95 (m,4H), 6.04 (s.lH), 7.33 (d.lH), 

7.50 (s,lH), 7.51 (d,lH) 


451 


44 


5 0. 13 (m,2H), 0.48 (m 2H) 0 90 ft 3H) 1 OSCmim 1 fin r m nu\ 
2.64 (s,3H), 3.05 (brs,3H), 3.48 (d,2H), 3.71 (m,2H), 6.04 (s.lH), 7.37 
fd,lH), 7.54 (s,lH),7.60 (d.lH) 


485 (+H 2 0) 


45 


5 0.95 (t,3H), 1.42 Cm 2H) 1 98 Cm 9H1 0 40 fs ~\ im 0 C /r 
(m,2H), 3.75 (m,2H), 5.93 (m.lH), 7.31 (d,lH), 7.46 (s.lH), 7.96 
(d,lH),8.40fs.lH) 


407 


46 


8 0.91 (t,3H), 0 95 ft 3H) 1 35-2 05 Cm 0 7n ft ?m ^ 11 /■* im 

3.40 (m,6H), 5.92 (s.lH), 7.30 (d,lH), 7.46 fs.lH), 8.02 (d.lH), 8.41 
(s.lH) 


449 


47 


8 0.87 (t,3H), 1.25 (m,2H), 1.70 (m,2H), 2.04 (m,2H), 2.68 fm,2H), 
3.41 (s,3H), 3.56 (m,4H), 5.86 (s,lH), 6.60 (t,lH), 7.31 (d,lH), 7.46 
(s.lH), 8.14 (d.lH). 8.50 fs M) 


407 


48 


8 0.95 (t,6H), 1.71 (m,4H), 2.47 (s,3H), 2.55 (s,3H), 3.71 (t,4H), 5.82 
(s.lH), 7.39 fd,2H), 7.70 fd 2K) 


357 


49 


8 0.24 (m,2H), 0.54 (m,2H), 0.96 (t,3H), 1.12 fm.lH), 1.74 (m,2H), 
2.35 (s,3H), 2 44 (s 3H} 3 71 (A 1 76 (t OU\ s i u\ n on 
(d,lH), 7.35 fd.lH), 7.51 fs.lH) 


403 


50 


.w-r vi,jh;, V2>,jn;, z.ou ^s,jri;, 4.jo (q,Zri), o.UZ (S,3rl), 7.30 
fd.lH), 7.37 fd.lH), 7.51 fs.IH) 


368 


52 


5 0.9 (L 6H) 1 68 Cm 4H^ 9 1^ Tq *\vi\ 7 o ^ 

v V l, uajj, i.uo vni, nnj, z. i j ^s, jnj, z.JU (s, iH), Z.J / (s, 3H), 

3.05 (s, 6H), 3.65 (m, 4H), 5.74 (s, 1H), 6.44 (s, 1H), 8.01 (s, 1H) 


M + = 366 


53 


50.9 (t, 6H), 1 70 Cm 4H) 2 35 fs 3W 7 tu^ i /c axja 
3.65 (m, 4H), 5.74 (s, 1H), 6.44 (s, 1H), 8.01 (s, 1H) 


M + = 380 


54 


6 0.95 (t, 6H) 1 73 Cm 4H} 2 57 IT-n 7 76 rc /-# 
5.85 (s, 1H). 7.68 (dd. 1H). 8.45 (d, 1H). 8.57 fd. 1H) 




55 


5 0.96 (t, 6H), 1.70 - 1.78 (m, 4H), 2.44 (s, 3H), 2.47 (s, 3H), 2.50 (s, 
3H), 3.73 (t, 4H), 5.48 (s. 1H), 8.36 (d, 1H), 9.32 (d, IH) 


383 


56 < 


5 0.93 (t, 6H), 1.66 - 1.73 (m, 4H), 2.19 (s, 3H), 2.36 (s, 3H), 2.42 (s, 
JH), 3.71 ft, 4H), 5.79 (s, 1H), 6.39 (d, 1H), 8.05 fd. 1H) 


353 


57 i 


5 0.96 ft, 6H), 1.62- 1 .70 (m, 4H), 2.2 fs, 3H), 2.36 (s, 3H), 2.40 (s, 
5H), 2.96 fs. 6H), 3.68 ft, 4H), 5.76 fs, 1H). 6.91 fd, 1H), 8.08 fd.im 


381 
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Table 7 : A nalytical H a t a 



Co. No. Mass spectral data 



58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 



409 [M+J 
365 [M+J 
394 [MH + ] 

380 [MH+J 

381 [MH+J 
381 [MH+J 
393 [MH+J 
350 [MH+] 
366 [MH+J 
381 [MH+J 
399 [MH+] 
415 [MH+] 
411 [MH+J 
399 [MH+J 
371 [MH+J 
397 [MH+J 
388 [M+] 

407 [MH+J 
373 [MH+J 
359. [MH+J 
346 [M+J 
373 [MH+J 
397 [MH+J 
381 [MH+J 
393 [MH+J 
429 [MH+J 
377 [MH+J 
409 [MH+J 
367 [MH+J 
339 [MH+J 
381 [MH+J 
367 [MH+J 
381 [MH+] 
393 [MH+1 



Co. No. 



95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 



Mass spectral data 



364 [MH+J 
395 [MH+J 
407 [MH+J 
372 [MH+J (Q35) 
464 [MH+J 
356 [MH+J 
426 [MH+J (CP5) 
458 [MH+J (CP5) 
392 [MH+J (CP5) 
408 [MH+J (CJ35) 
404 [MH+J (Q35) 
368 [MH+J 
409 [MH+J 
421 [MH+J 
383 [MH+J 
353 [MH+J 
372 [MH+] (C135) 
366 [MH+J 
381 [MH+J 
338 [MH+J 
377 [MH+J 
383 [MH+J 
399 [MH+J 
395 [MH+J 
415 [MH+J 
385 [MH+J 
367 [MH+J 
383 [MH+J 
383 [MH+J 
399 [MH+J 
338 [MH+J 
353 [MH+J . 
365 [MH+J 
370 [M+J 
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J0 



15 



20 



25 



30 



Co. No. 


Mass spectral data 


Co. No. 


Mass spectral data 


92 


381 [MH + ] 


129 


368 [M+] 


93 


409 [MH+] 


130 


393 [MH+J 


94 


352 [MH+] 


131 


379 [MH+] 



C. Phar macological examples 
Example C.l 

REPRESENTATIVE COMPO UNDS HAVTNO CRF RECEPTOR BINDINfr 
ACTIVITY 

Compounds were evaluated for binding activity to the CRF receptor by a standard 
radioligand binding assay as generally described by DeSouza et al. (J. Neurosci. 
7:88-100, 1987). By utilizing various radiolabeled CRF ligands, the assay may be used 
to evaluate the binding activity of the compounds of the present invention with any 
CRF receptor subtype. Briefly, the binding assay involves the displacement of a 
radiolabeled CRF ligand from the CRF receptor. 

More specifically, the binding assay was performed in 1 .5 ml Eppendorf tubes using 
approximately 1 x 10<> cells per tube stably transfected with human CRF receptors. 
Each tube received about 0. 1 ml of assay buffer (e.g., Dulbecco's phosphate buffered 
saline, 10 mM magnesium chloride, 20 uM bacitracin) with or without unlabeled 
sauvagine, urotensin I or CRF (final concentration, 1 uM) to determine nonspecific 
binding, 0. 1 ml of [125tj tyrosine - ovine CRF (final concentration -200 pM or 
approximately the K D as determined by Scatchard analysis) and 0. 1 ml of a membrane 
suspension of cells containing the CRF receptor. The mixture was incubated for 2 
hours at 22°C followed by the separation of the bound and free radioligand by 
centrifugation. Following two washes of the pellets, the tubes were cut just above the 
pellet and monitored in a gamma counter for radioactivity at approximately 80% 
efficiency. All radioligand binding data was analyzed using a non-linear least-square 
curve-fitting program. 

Binding activity corresponds to the concentration (nM) of the compound necessary to 
displace 50% of the radiolabeled ligand from the receptor. The following compounds 
have a K t <: 250 nM : 5, 10, 12, 15- 17, 19, 23, 24, 26, 27, 29, 3 1 - 33, 36 - 43, 48, 49, 
51-54 and 57 - 130 as listed in Tables 2 - 5. Compounds 17, 29, 38, 41, 42, 48, 49, 51 
- 54, 57, 58, 70, 71,81- 85, 90 - 92, 101, 103 - 105, 1 15, 1 18, 121 - 123 and 125 were 
found to show the best score in this test. 



WO 97/29109 

PCT/EP97/00459 



-30- 

Examp le r ? 

C£F STIMULATED ADENYLATE CYCl a ±cj WTTY 



— n ^HVM Y 

5 rpw , T P M ">P°""*of the present invemion te 
5 OMW ade„y,a,e cyclase activity. An assay for the detalna^^ 
s.,mu.a t ed adenyhte cyclase activhy may be d ~ - W 

Battaghaetal. (SvnaDse 1-<,7? io»7\ -.t. y described by 

eel, preparation, m ° d,f,Cati ° nS » the -V to whole 

i o v M oi™r r assay mix * re may >» a final 

buffer I ; f L-giutamme, 20 mM HEPES, and 1 mM IMBX in DMEM 

buffer. In stimulation studies, whole cells with the transfected CRF , 
in 24-well plates and incubated for 1 hour at 37°C iTth IT " ^ 

CRF r*i„.^ ^ lth vanous concentrations of 

ommT ^ " ° rde ' » «-"■* *■ Pharmacological ra„ k -order 

pmfil of ». partlc „ lar receptor subIype Following ,he incubation, the Lilts 

and 20 mM aqueous hydrochloric acid is added to each well and the renting 

us are incubated at -20'C for 16 to , 8 hours. The solution is removed into , 5 

20 hi 7 *" We " S WaShCd Wia ' additi ^ 200 nl of emanoyaqueous 

20 hydrochlonc acid and poole. with me firs, taction. Tlte samples L lyoph^Tnd 
men resu sp e„ deJ with 500 pj sodium acetate buffer. Tbe mlrcmcn of c^P „ 1 
-mples ,s performed using a s i„g,e MMy ki , For the * 

* ::z ~: 31008 wi,h various co ~ s *- 

Examp le C3 

The pl US . maze and defensiye w . hdrawa] parad . gms ^ coiTeiated 

exp oratory acttv.ty sensitive to anxiogenic and anxiolytic effects of experimental 
30 — , These annual mode.s are emp.oyed to examine anxio.ytic andTn ess 
acuons of compounds of the present invention. 

Example r ^ • Th e m^m Pius-M^ p,,-,^ 

« brillT JTf* ^ reSP ° nd 10 an a PP-ch-avoidance situation involving a 

and consutute two runways intersecting in the form of plus sigu. This type of 
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approach-avoidance situation is a classical test of "emotionality" and reactivity and is 
very sensitive to treatments that produce disinhibition (such an sedative/hypnotic 
drugs) and stress. No motivational constraints are necessary and the animal is free to 
remain in the dark or venture out on the open arms. The plus-maze apparatus has four 
5 arms ( 1 0 x 50 cm) at right angles to each other and is elevated from the floor (50 cm). 
Two of the arms are enclosed with walls (40 cm high) and two arms have no walls 
(open arms). Subjects are placed individually onto the center of the maze and allowed 
free access to all four arms for 5 minutes. Subjects are observed through a window in 
the door and via an on-line display of the rat's location on a computer monitor. Time 
10 spent in each arm is recorded automatically by photocell beams and a computer 

program. The maze is wiped clean with a damp cloth between each trial. The measure 
of anxiogenic-like behavior in this task is a decrease in time spent on open arms while 
the measure of anti-stress efficacy is a complementary increase in time spent on open 
arms. 

15 Validation of the Plus-Maze Using CRF Peptides : 

Central administration of CRF and exposure to any of several experimental stressors 
suppresses exploration in the elevated plus maze model of anxiety. When measuring 
the behavioral response to social defeat, central administration of the alpha-helical CRF 
(9-41) antagonist either post-stress [25 pg ICV] or pre-stress [1 pg ICVJ reverses the 

20 anxiogenic effect of social defeat. This anti-stress action of the CFR antagonist is also 
exerted following intracerebral administration into the central nucleus of amygdala 
[250ngIC]. 

Rats were administered the test compounds orally one hour prior to the five minute test. 

25 Some groups were placed in a water-filled pool for ninety seconds immediately prior to 
placement on the Plus-Maze (Stress group) while control subjects were removed 
directly from the home cage (Non-Stress group). In the non-treated animal group a 
significant reduction of the percentage of the average time spent in the open arms was 
observed (from about 36 to about 16 %). Upon administration of 2.5 or 20 mg/kg of 

30 compound 53, the % time in the open arms returned to a level equal, within the error 
range, to the untreated group. 

Example C.3- b : The defensive Withdrawal Paradigm 

Testing takes place in a plexiglas open field ( 1 06 x 92 x 77 cm) containing a cylindrical 
35 galvanized steel chamber measuring 17. 1 cm deep and 10.2 cm in diameter. The 
chamber is open at one end and is located along the wall of the open field aligned 
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Iengthwiseand 1 5.0 cm away from a corner of the open field Then ^ 

5 nu,d acetic acid 1^ ~ Cr ^ ~ " ^ ^ 2 
hour before ». 5 minmest "e fel '«c°™PO™d is adhered orally one 
by video camera lC ^ ^ ' a "" nalS * mo " i,ore<J horded 

pL^o^r,:,: zz:t m - ™ - - * 

nrade berween rhe Camber and Ce„ Md a d 7 

within ,be enclose. chamber. Compound ^^7" *" ^ 
from abou, 80 seconds ,o abon, 20 * 40 alrT^H " C '" U, " ,er 

2.5 and 20 mg/kg p.„. ,„ rats . ° ndS Whe " ad «"»'^ed at doses of 0.63, 

Validation of Defensive WimdrawaJ using CRF peptides 

y, mrusion of CRF mto the locus ceraleus produced similar changes i„ 
de srve wnhd™, behavior suggesting mal the interactjon ofCRf 

Conversely, lev adnumslranon of alpha-helical CRF (9-14) or d-Phe CRFm-dn 

rian t r C °" di,i0n Md *™» '«ncy » emerge 

and mean time m chamber measures i„ animals unfamiliar wi,h ,h= apparams. 

P. Composition examp les 

Inh ZT^T^ KemP " fy *** — - 
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Example D. 1 : Oral solutions 

9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate are dissolved in 
4 1 of boiling purified water. In 3 1 of this solution are dissolved first 10 g of 
2,3-dihydroxybutanedioic acid and thereafter 20 g of the A.I. The latter solution is 
5 combined with the remaining part of the former solution and 12 I of 1,2,3-propanetriol 
and 3 1 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are 
dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry essence are 
added. The latter solution is combined with the former, water is added q.s. to a volume 
of 20 1 providing an oral solution comprising 5 mg of the A.I, per teaspoonful (5 ml). 
10 The resulting solution is filled in suitable containers. 

Example D.2 : Cap sules 

20 g of the A.I.. 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal 
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The 
1 5 resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules, 
each comprising 20 mg of the A.L. 

Example D.3 : Film-coated tablets 
Preparation of tablet core 

20 A mixture of 100 g of the A.I., 570 g lactose and 200 g starch is mixed well and 

thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl- 
pyrrolidone in about 200 ml of water. The wet powder mixture is sieved, dried and 
sieved again. Then there are added 100 g microcrystalline cellulose and 15 g 
hydrogenated vegetable oil. The whole is mixed well and compressed into tablets, 

25 giving 10.000 tablets, each comprising 10 mg of the active ingredient. 
Coating 

To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a 
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added 
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is 
30 molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the 
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of 
polyvinylpyrrolidone and 30 ml of concentrated colour suspension and the whole is 
homogenated. The tablet cores are coated with the thus obtained mixture in a coating 
apparatus. 
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Example D A • Inier.ahlP 



ebon, 0 5 1 of bonmg waier for injecUon. After cooling ,„ abou. 50°C mens were added 

was cooled .o room ■emperanne and supplement with water for injKlion , , ad , . 
v„ ume g,v,„ g a sohoon o,4 mgfm, of A.I. The was ^ ' 

and filled in sterile containers. ""rauon 

Example D.5 : Sup pnsifnripc 

3 Grams AX was dissolved in a soloeion of 3 grams 2 J-dihydroxybmanedioic acid in 
25 od poiyerhyiene g,y C o, 400. ,2 Grams snrfacran, and 300 gral rrigiycen e weL 
m I en ogemer. The ianer mixnne was mjxed well with ^ fomer J* 
ob.a.ned was ponmd inco mo Ul d S a, a .emperahrre of 37 t o 38-C ,o fo™ ,00 

suppositories each conlaining 30 mg/ml of Ihe A.I. 



WO 97/29109 



PCT7EP97/00459 



-35- 

Claims 

1 . A compound of formula 



R 1 




(I). 



Ar 



including the stereoisomers and the pharmaceutically acceptable acid addition salt 
forms thereof, wherein 
R 1 is NR 4 R 5 orOR5; 

R 2 is Cj. 6 alkyl, Ci. 6 alkyloxy or Ci. 6 alkylthio; 

R 3 is hydrogen, Ci r6 alkyl, Ci_ 6 alkylsulfonyl, Ci_ 6 aIkylsulfoxy or Ci. 6 alkylthio; 
R 4 is hydrogen, Ci_ 6 alkyl, mono- or di(C 3 _ 6 cycloalkyi)methyl, C 3 _ 6 cycloalkyl, 
C 3 . 6 alkenyl, hydroxyC^alkyl, Ci^alkylcarbonyloxyC^ealkyl or 
Ci^alkyloxyCi^alkyl; 
R 5 is Ci_ 8 alkyl, mono- or di(C 3 -6cycloalkyl)methyl, AT l CU 2t C 3 _ 6 alkenyl, 
Ci. 6 alkyloxyCi. 6 alkyl, hydroxyCi^alkyl, thienylmethyl, furanylmethyl, 
Ci_ 6 alkylthioCi_ 6 alkyl, morpholinyl, mono- or di(Ci.6aIkyl)aminoCi_ 6 a!kyl, 
di(Ci. 6 alkyl)amino, Ci^alkylcarbonylCi^alkyl, Ci. 6 alkyl substituted with 
imidazolyl; or a radical of formula -Alk-O-CO-Ar 1 ; 

or R 4 and R5 taken together with the nitrogen atom to which they are attached may 
form a pyrrolidinyl, piperidinyl, homopiperidinyl or morpholinyl group, 
optionally substituted with Ci. 6 alkyl or Ci. 6 aIkyIoxyCi_ 6 aIkyl; and 

Ar is phenyl; phenyl substituted with 1, 2 or 3 substituents independently selected 
from halo, Cj^alkyl, trifluoromethyl, hydroxy, cyano, Ci_ 6 aIkyloxy, 
benzyloxy, Ct_ 6 alkylthio, nitro, amino and mono- or diCC^alkyOamino; 
pyridinyl; pyridinyl substituted with 1, 2 or 3 substituents independently 
selected from halo, Ci_ 6 alkyl, trifluoromethyl, hydroxy, cyano, C^alkyloxy, 
benzyloxy, Ci_ 6 alkylthio, nitro, amino, mono- or di(Ci_ 6 alkyl)amino and 
piperidinyl; and wherein said substituted phenyl may optionally be further 
substituted with one or more halogens; 

Ar* is phenyl; phenyl substituted with 1 , 2 or 3 substituents each independently 
selected from halo, C^alkyl, Cj^alkyloxy, di(Ci. 6 alkyl)aminoCi.6alkyl, 
trifluoromethyl and Ci.6alkyl substituted with morpholinyl; or pyridinyl; and 

Alk is Ci^alkanediyl; 



10 



15 



20 



25 



30 



35 
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with the proviso that S^U^yUJ-^l^yy^^^ 

NR R and R4 1S hydrogen C, 6 alkyl, hydroxyC, 6 a,kyl, C^^lcylcarbonyloxy- 
C,^dkyl or C 3 . 6 alkenyl, R5 is Cl . 8 alkyl, C^aJkenyl, hydroxyC^alkyl 
C^alkyloxyC^alkyl, phenylmethyl or C 3 . 6 cycloalkylmethyl; or R4 and R 5 m 
taken together with the nitrogen atom to which they are attached to form a 
pyrrohdinyl, piperidinyl, homopiperidinyl or morphoiinyl group, optionally 
substttuted with C N6 alkyl or C^alkyloxyC^alkyl; R2 is C] . 6 alkyl- R3 js 
hydrogen, C^alkyl or C^alkylthio; and Ar is a phenyl substituted with 1 2 or 3 
subsntuents each independently selected from halo, C,. 6 alkyl or C^alkyloxy or 

from h r dinyl SUbStitUted ^ 2 " 3 SUbStitUentS ^ ind ^tly selected 
oTc, 6 d°kyr n0 ' mtr0 ' triflU ° r0methy1 ' m ° n °- ° r di ( C >-6alkyl)amino, piperidinyl 

3. A compound according to any of claims 1 to 2 wherein Rl is NR4R5 and r4 is 
Chalky,, hydroxyCj^alkyl, C^alkenyl or C^^ky.carbony.oxy^alkyl; R5 is 
C 2 - 4 alk y l, C 3 . 4 alkenyl, hydroxyC 2 . 4 aikyl or cyclopropylmethyl; R2 is C , 2 alkyl- R3 
is hydrogen, C^alkyl or C,. 2 alkylthio. 



4. 



5. 



6. 



A compound according to any of claims 1 to 3 wherein Rl is NR4R5 and R4 is 
C 3 -4aIkyl or allyl; R 5 is c^alkyl, allyl or cyclopropylmethyl; R2 is methyl . r3 is 
methyl; and Ar is phenyl substituted in the 3-, 4-, 6-, 2,4- or 2,4,6-positions with 
halo, Ci. 6 alkyl orC|. 6 alkyloxy. 

A compound according to any of claims 1 to 3 wherein Rl is NR4R5 an d R4 is 
C 3 - 4 alkyl or allyl; RS is c 3 . 4 alkyl, allyl or cyclopropylmethyl; R2 is methyl- R3 j s 
methyl; and Ar is 3-pyridinyl substituted on the 4- and/or 6-position with methyl or 
dimethylamino. ' 

A compound according to claim I wherein the compound is 
3-[6-(dimethylamino>3-pyridinyI]-2,5-dimethyI-/V^- 
dipropyl P yrazolo[2,3-a]pyrimidin-7-amine, or 

3-[6-( d imethylamino)-4-methyl-3-pyridinyl]-2,5-dimethyl-/V,/V- 
dipropyl P yrazolo[2,3-a]pyrimidin-7-amine; 
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the stereochemically isomeric forms, or the pharmaceutically acceptable acid 
addition salts thereof. 

7. A composition comprising a pharmaceutically acceptable carrier, and as active 

5 ingredient a therapeutically effective amount of a compound as claimed in any one 

of claims 1 to 6. 

8. A process for preparing a composition as claimed in claim 7 characterized in fhat a 
therapeutically effective amount of a compound as claimed in any one of claims 1 

10 to 6 is intimately mixed with a pharmaceutically acceptable carrier. 

9. A compound according to any one of claims 1 to 6 for use as a medicine. 

1 0. The use of compounds of formula 

15 




including the stereoisomers and the pharmaceutically acceptable acid addition salt 
forms thereof, wherein Rl, R2, R3 and Ar are as defined in claim 1, including the 
20 compounds 5-methyl-3-phenyl-7-(phenylmethoxy)-pyrazolo[ 1 ,5-a]-pyrimidine and 

2,5-dimethyl-7-(methylamino)-3-phenyl-pyrazolo[ 1 ,5-a]pyrimidine, for the 
manufacture of a medicament for treating physiological conditions or disorders 
arising from the hypersecretion of corticotropin-releasing factor (CRF). 

25 1 1 . A compound of formula (IT) wherein the radicals R2 R3 and Ar are as defined in 
any of claims 1 to 5 and radical W is hydroxy, halo, mesyloxy or tosyloxy; a 
stereoisomeric form or an acid addition salt form thereof, with the proviso that 
compounds wherein Ar is unsubstituted phenyl are not included. 

w 

N N^S 

r3 AA n A r2 an 

30 Ar 
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a) lowmg an .nfcnneduKe of fonm|a ^ m " * 

reaction-inert solvent, 'ormuia (ill) m ; 

W 



15 



20 



N N'X 



(II) 



(HI) 




(VII) ,„ a reac-on-me,, solvent aad to .he presence of , ^ ^ 

fonnu ,a „_ a) , defmed . ^ (]) ™^ 

T 

N N^S 



N^R 2 

(vi) ( vn) 




25 



whe r ei„ in the above reaction schemes the radicals Rl. R2 R 3, R 5 and Ar are as 
defined ,n claim 1 and W is an appropriate leaving group; 

or, if desired, converting compounds of formula (I) into each other following art 
known transformation reactions; and further, if desired, converting th c ~ 
of formula (I), into an acid addition salt by treatment with an acid or conversdv 

and, ,f desire d, prepanng stereochemically isomeric forms thereof. 
13. A process of preparing a compound of formula (IT) as claimed in claim 10 
reding an i nttnMdiatt of fonnula (Iy) ^ , 

formula (IT) wherein Wis hydroxy; 
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2 ? H W 

R -CO-CH 2 -COOEt I I 

•N (V) N N N ^ 



10 



N- 

5 3 




: 3/ V^N A r> . r'AA n A r2 




* < IV > Ar (H'-a) M (ir . b) 

and optionally converting compounds of formula (IT-a) into compounds of formula 
(E'-b), defined as compounds of formula (II') wherein W' is other than hydroxy; 

wherein in the above reaction schemes the radicals R2 R3 and Ar are as defined in 
claim 1 and W is hydroxy, halo, mesyloxy or tosyloxy; 

or, if desired, converting compounds of formula (II') into each other following art- 
known transformation reactions; and further, if desired, converting the compounds 
of formula (II'), into an acid addition salt by treatment with an acid, or conversely, 
converting the acid addition salt form into the free base by treatment with alkali; 
and, if desired, preparing stereochemical ly isomeric forms thereof. 
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